Tuesday, May 14th

plan FO" TOdﬂﬂ Polynomial Function: Expanded Form
leading term  degree of the
function

1. Sorry, need more time to mark U1 Exam. f< ) N 3 2

We will go over it tomorrow... A ' Rt

i ?

2. Any Questions? . . " . il
3. Start Chapter 3: Polynomial Functions coefficient ©,-7)

v 3.1: Characteristics of Polynomial Functions

v’ 3.2: Equations & Graphs of Polynomials Functions
# 3.3: The Remainder Theorem o
#* 3.4: Factoring Review & The Factor Theorem etl [rid s 114 -2 -5
#* 3.5: Applications & Word Problems e BRI

4. Work on practice questions from Workbook il R

Plan Going Forward:

1. Work on 3.1-3.2 practice from the workbook for tomorrow.

#* CHECK-IN QUIZ O WEPNESPAY, HAY 18T

2. We will continue Chapter 3 Polynomials tomorrow and finish it on
Thursday. We will do an intro to Ch4 on Thursday if time.

#* CHAPTER 8 PROJECT DUE TUESPAY, HAY 29ST
#* CHAPTER 8 TEST ON TUESBPAY, HAY 29ST

Please let me know if you have any questions or concerns about your progress
in this course. The notes from today will be posted at anurita.weebly.com
after class. Anurita Dhiman = adhiman@sd35.bc.ca
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3.1 What's a Polynomial?

What is a polynomial function?

coefficient
_1 _2 1
p(x)=ax+a, &f"+a, X" +...... +ax" +
/ K‘ variable
ul degree constant
polynomial degree
function
Pelynomial Function Expression .
Exponent
f(x)=+ a x{@-i-ax-{»g ..........
. ! L Lo— 09
Term Operator

Polynomial Function: Expanded Form

leadingterm degree of the

\ / function
J(€) — X'+ 2x7- 7
i
leading y-intercept
coefficient ,-7)
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feeeccecrcccceccccccrccccccccrccccecrcreccceee

monomial 2x
binomial 2x + 3y
trinomial | 2¢+3x+5

polynomial 3><3+2x2 6x+2

POLYNOMIAL ORNOT?

Shade each polynomial. If itis not a
polynomial, explain why:.

1 2 3 1/2
X +X +X +.. X2+ 2 @)

)

‘ r Z16/ Q(/{01 ”/ e

Square Roots /x2 4+ 2x + 2 @ x* - Vex a4x2 +2x-3 (@
92x Variables as the exponent @ 3/x 12 @
0 ®
Negatives as the exponent 8x e 3__,_ % (‘ VX + 2x x+1
/1

C X1 X +x+x l>

PN

b)  5-Z 5-x7 (P
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Types of Polynomial

Types of Polynomial (Number of Terms)

Monomials | [ Binomials Trinomials Polynomials
(one term) | |(two terms) | |(three terms) (many terms)
6 Gc 1P 3 X 2x° —6x* —5x+8
4y ab* 5 @ +4y-7 ||24' +3)* +4y—8a—7
—Sa’l’ y+2f S2s+t 254149

Types of Polynomial (Degree)

Constant Linear Quadratic Cubic
Polynomial Polynomial | | Polynomial | | Polynomial

(Degree 0) (Degree 1) (Degree 2) (Degree 3)

8 x+8 33 —2x+7 59
2
3

| s

cc Syz—% 3y 14

2x3 +8x2—17x — 3

;

s
X
z

=3
J
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3.2 Characteristics of Polynomial Functions

Examples of Polynomial Functions Examples of Nonpolynomial Functions
filx)=x2+3x+1 y ¥
g "5_ 5 sk
% % Fiie) = e+ 2 af M = Var -1
e e M A = = = S IR 2 T T R R
i 2 -2 2k
-:k -4 f =3 :E ar
: H 5+
ﬂx)=2;3‘+x’+x—l )'5‘ y y
st 3 st hix) = x¥3 51
- : : i
2t 2 21
i | PR “r 1 1+
e R T f HEF T TR
: 3 S by =23
Jix) = =xt 4+ 2x3 ,.51 Z: !
If “n” is even, the graph of the polynomial is “U-shaped”
meaning it is parabolic (the higher the degree, the | |
more curves the graph will have in it). \ ‘

o . . gt . ,...\RJ https://www.slideshare.net/morrobea/63-
If “n is odd, the.graph of the polynomial is “snake-like [ S S O
meaning looks like a snake (the higher the degree, the
more curves the graph will have in it).

./'

r’

r
\ "/“
% /

The end behavior of a polynomial function’s graph
is the behavior of the graph as x approaches infinity
(+ o) or negative infinity (- eo). The expression

X —+ oo is read as “x approaches positive infinity.”
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X = flx) 5=

X ===, f(x) ==
For —oo, the graph extends up into QII &
for +oo, the graph extends up into QL

Even Degree Odd Degree
Positive Leading Positive Leading
Coefficient,a, > 0 Coefficient,a, > 0

y y
-— -x x
End Behavior: End Behavior:

x == fx) 2=
X = ==, f(x) = =

For —oo, the graph extends down into QIIT
& for +oo, the graph extends up into QL

X ==, f(x) > —==
X ===, f(x) - —=

Even Degree Odd Degree
Negative Leading Negative Leading
Coefficient, a, <0 Coefficient,a, <0

¥ ¥
X X
End Behavior: End Behavior:

X == f(x) = -=
x === f(x) 2=

For —eo, the graph extends down into QIII &
for +eo, the graph extends down into QIV.

For —co, the graph extends up into QII &
for +oo, the graph extends down into QIV.

Degree is odd

Leading Start low,
coefficient End hlgh
is positive

Leading Start high,
coefficient  gnd low
is negative

Ch3 Page 11

Degree is even

Leading Start high,
coefficient End high

is positive

Leading Start low,
coefficient End low

is negative



with a positive with a negative
leading coefficient leading coefficient

2
=
E
S
c
=
v
v
—
on
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>
w

with a positive with a negative
leading coefficient leading coefficient

Odd degree polynomials

Degree and Leading coefficient tells us the behaviour of the graph.

1 2xv? — % +3x+ 20 Negative even
3
Y : 3+ 2xv—4 Negative odd

y=(xk% SN =320+ 4) Positive odd

3

(N 2x)=2x

Positive even

v=0 -4 Gx+1)
x(x)?(3x) =32

N

y =K ( 3—x W+ 4 )3 Negative even

(= )x) ==t
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Determine the left and right behavior of the graph
of each polynomial function.

f(x) = x4 + 2x2 — 3x

Even, Leading coefficient 1 (positive) , starts high
ends high

f(x) = -x5 +3x* — x

Odd, Leading coefficient 1 (negative) , starts
high ends low

f(x)=2x*—3x2 + 5

ODD , Leading coefficient 2 (positive) , starts
LOW ends HIGH

Degree tells us the number of possible x-intercepts (roots or zeros)
Degree tells us the possible number of turns in the graph

(x,0) 0,5)
1 1

X intercept y-— intercept

https://slideplayer.com/slide/9143093/

3.1 Characteristics of Polynomials Summary Sheet
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Type of Constant Quadratic Cubic
Function y=x'+C y=ax'+bx+C | y=ax’+bx’ +cx+C
! +a
1
T
R
£ B -t I
1 RHH f
: : Vi
¥ JSEEEEEEEE £
/.
')
| 'a
Degree, n 0, zero 1 2
End If constant is positive = | If leading coefficient is | If leading coefficient | If leading coefficient is
Behaviour | Quadrant Il to | positive = Quadrant III | is positive = positive = Quadrant I11
If constant is negative = | to | Quadrant I to | tol
Quadrant Il to IV If leading coefTicient is | If leading coefficient | If leading coefficient is
negative = Quadrant I | is negative = negative > Quadrant I1
to IV Quadrant III to IV to IV
Number of |J 0 unless the constant 1 0,1,0r2 1,2,0r3
x-intercepts | functions lies on the y-
axis, then all points are
the x-intercepts
Number of |1 1 1 1
_y-intercepts
Numberof |0 0 1 Oor2
turning
points
Domain {x|xe R} {x|xeR} {x|xe R} {x|xe R}
Range ly=Cyeky vlyeR} {ylyzvertex,ye R} | {y|ye R}

or
{y|y <vertex,y € R}
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3.2 Graphs of Polynomial Functions

HOW TO FIND

X & V INTERCEPTS

GRAPHICALLY & ALGEBRAICALLY
f(X)=X2+5x+6

y-intercept (0,y)

x-intercept (x,0)

0=x+5x+6 y =0+5(0+6
0 = (x+3)(x+2) y=6
X0 et (0.6)
('3! 0) ('29 0)

Example: How many roots will the following functions have?

~——@ I3 — x2 £33+ 2( 4 roots Mg =4
Y ==+ 2X X° #3%420 0-4
y=-1 0.\@— 337 +2x—4 L
V=X(Xx- 4 ): (3x+1) 4roots  O—%
x(x)?(3v) = 3.\@
groots O—0b

y=x"3-x)(x+4)’
X(—=x)x)? :—.\@

How many zeros do these graphs
havezg22?e

| 2
A
¥
I|
Al A
\/ \ %

3.4 Multiplicity

Ch3 Page 15

INTERCEPTS AND ZEROS

To find the x-intercepts of y = f (x), set y = 0 and solve for x.

x-intercepts correspond to the zeros of the function

fix)=x>-x-2
(-1,0 \/ 2,0)

|, (0,-2)

-x-2=0
x+Dx-2)=0

x=-=1 x=2
To find the y-intercepts of y = f (x),
set x = 0; the y-intercept is f(0).

£0)= (07 -0-2




Multiplicity is the number of times an x-intercept occurs in a graph:

Roots

Multiplicity of roots

Single root Example: Factor (x+2)
root: -2

graph goes straight through root

double root Example: Factor (x-1)2
root: 1 (M2)
graph goes through the root like a
quadratic
triple root Example: Factor (x+4)3
root: -4 (M3)
graph goes through the root like a
cubic
¥ ¥
=1 p=2

\
\/
\\

¥
[}
/
L]
Single zero Zero with multiplicity 2

Fla) = {e— L}z — 47

E
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y= P(z)
5

3

zero with mylfiplicity 2 : even
Graph touchesfr yxis

I8




If you factor the polynomial, you can see the value of the x-intercepts (roots)
and the corresponding multiplicity

Real roots are x-intercepts.
To find the roots, we let y = 0 and solve for x.

Example: Find the roots for the following.

y=(x+5x-3)2x+4) Roots: -5, 3, -2
v=x(x=4)3x+1) Roots:0,4 (M2), -1

V= X (3=x)x+4)  Roots: 0(M2), 3, -4 (M3)

To find the y-intercept, make x=0 and solve for y:

Example: Find the y-intercept for each

Y=(x+50x=3)2x+4) y-intercept: (0, -60)

y=—x* 4237 —x*+3x+20 y-intercept: (0, 20)
. J. .
V=X 3—x)Nx+4) y-intercept: (0,0)

To graph a polynomial function:
1. Determine the y-intercept by making x=0
2. Determine the x-intercepts by solving the polynomial
when y=0
(or vou can use vour araphina calculator to find these — T

Ch3 Page 17
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2. Determine the x-intercepts by solving the polynomial 22136
when y=0 T T
(or you can use your graphing calculator to find these
characteristics)

3. Use the degree and leading coefficient to determine
behaviour.

4. Use the table of values to estimate the relative and/or
absolute Max's and Min's and get other points.

5. Draw the curve with the correct behaviour.

Coordinates of relative maximum.

Graph f(x)=x*+x*-4x-1.
SOLUTION

To graph the function, make a table of
values and plot the corresponding points.
Connect the points with a smooth curve
and check the end behavior.

o

-1 0 1

X =3 -
Jix) I 3 3 =1 i3

Graph f(x) = —x*-2x* + 2x* + 4x.

SOLUTION

To graph the function, make a table of
values and plot the corresponding points.
Connect the points with a smooth curve
and check the end behavior.

' 3| 2| -1 o0 1
fegl 21| o | -1 ] o 3

o
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Now we are ready to graph.

State the type, roots, y-intercept and graph.

v=2(x=3)x+4)(x-1)

Type: positive odd

roots: 3,-4,1

y-intercept:

y=—x®+15x* + 10x* — 60x* — 72x

(0, 24)

= —x(x + 2)*(x — 3)?

24

L
H
*
L

o
-
[FN
el

=&07

—-60T

—got

=1007T

=1207T

—1407
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y=(x+1)(x+4)(x-3

W
>

%
5 ] 3 2 i 2 ¥ R
(-4, 0): pass through (-1, 0): pass through (3, 0): pass through
Al i i |
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Determine the characteristics of the following polynomial functions.

1L f(x)=x"+x"—x-2

2. f(x)=x"—4x +2x +x+4

1. Degree= 3

M

Leading Coefficient = \

3. Positive/Negative = <

4, Behaviour = /

downints QI
a4 4 into Q-Y.

5. # of turning points =

0,2
\ =3
(0™

6. # of x-intercepts =

7. y-intercept =

1. Degree= 4

2. Leading Coefficient = l

3. Positive/Negative = "\'

into QL ¥
uf ww ()W

4. Behaviour =

5. # of turning points = \ ’3

6. # of x-intercepts =
o-4

7. y-intercept=

(o

3. f(x)=x"—4x" +4x -1

4. f(x)=—x"—6x-7

1. Degree= G

2. Leading Coefficient = \

3. Positive/Negative = <

4. Behaviour= } ainto QT
+up into QI

5. # of turning points = 0) 1’ *

6. # of x-intercepts =
1-5

(0)“)

7. y-intercept =

1. Degree= Q)

2. Leading Coefficient= _ |
3. Positive/Negative= =

4. Behaviour = AWM iﬂto QE-
+ don wmto o

5. # of turning points = ]
6. #of x-intercepts = o _Q

( 0, '7>

7. y-intercept =
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5. f(x)==x"+10x" =33x+32 6. f(x)=—x"+3x"-5x-2

1. Degree = 3 1. Degree= 4
2. Leading Coefficient = e=\ 2. Leading Coefficient = -|
3. Positive/Negative = = 3. Positive/Negative= =

4, Behaviour = V‘f )'y\tb QI 4. Behaviour = A(,JV\ ].V\‘tb QE
& dom o QI o it QL

5. # of turning points = o 2 5. # of turning points = )/ 3
[
6. # of x-intercepts = 3 6. # of x-intercepts = 4
- 0-
7. y-intercept = 7. y-intercept =
(8,3 (0.
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